A methodology for preparing phosphonium-based ionic liquid modified silica-based 12 monolithic capillary columns is presented. The columns with dimensions of 150 x 0.1 mm 13 were modified by a phosphonium-based ionic liquid (trioctyl(3/4-vinylbenzyl)phosphonium 14 chloride) via 3-(trimethoxysilyl)propyl methacrylate. The prepared columns were evaluated 15 under hydrophilic interaction liquid chromatography separation conditions, employing a 16 sample mixture containing purine and pyrimidine bases and nucleosides. Detection was made 17 by UV. The high efficiency of the original silica monolith was preserved even after 18 modification, and it reached values in the range of 98 000 -174 000 theoretical plates/m. The 19 effects of the concentration of acetonitrile in the mobile phase, the presence of additives in the 20 mobile phase, such as, acetic acid or ammonium acetate, and the pH of the mobile phase on 21 2 the separation of some selected analytes were investigated. The prepared columns showed 22 different separation selectivity compared to silica, phenyl and sulfobetaine stationary phases. 23 1 Introduction 24 Research on new particulate sorbents, as well as monoliths, continues in laboratories 25 worldwide [1-5]. New classes of chemistries are accompanied with synthesis, especially for 26 the preparation of monoliths, where new synthesis routes or monomers are employed. The 27 desired monolithic stationary phases can be prepared utilizing one-step or multiple-28 modification preparation procedures. The first approach covers the preparation of monoliths, 29
this solution was mixed with 1 mL of tetramethoxysilane and stirred with a magnetic stirrer in 144 a glass vial for 10 minutes. Then, the homogeneous solution was degassed by vacuum in an 145 ultrasonic bath. The fused silica capillary (pre-treated subsequently with 1 M sodium 146 hydroxide at 80°C for 1 hour, water, 1 M hydrochloric acid for 1 hour, water, and nitrogen at 147 150°C for 3 hours) was filled with the prepared solution and sealed by flame. The reaction 148 was performed at 45°C for 16 hours in a thermostatic environment. Subsequently, the ends of 149 the capillary were cut off and the column was rinsed with water and ethanol (10-20 µL, each).
150
The column was left to dry for 2 days at 25°C and then calcined in a thermostat utilizing a 151 linear temperature gradient from 40°C to 120°C (gradient of 0.5°C/min), and further to 320°C 152 (gradient of 1.0°C/min), followed by a final isothermal step for 2-3 hours. After cooling to 153 ambient temperature, the monolith was modified with 20% (v/v) of γ-maps in 95% (v/v) 154 ethanol containing 5% (v/v) of acetic acid and water (1:1). The reaction proceeded at 25°C 155 overnight. The column was flushed with absolute ethanol, dried under a stream of nitrogen at 156 25°C for 6 hours, and then used for further modification to the appropriate stationary phases. This trend is independent on the pH value of the mobile phase. If the concentration of 288 additives in the mobile phase was lowered from 5 to 0.5 mmol/L, the retention factors 289 increased. For example, for uridine there was an increase in k of about 15% using acetic acid 290 ( Fig. 4A) , a 31% increase using ammonium acetate at pH 4.5 (Fig. 4B) , and a 17% increase in 291 k using ammonium acetate at pH 6.8 ( Fig. 4C) . 292 In contrast to this finding, the sulfobetaine stationary phase behaved in an opposite 
